Aim. Young age at diagnosis of breast cancer is a negative prognostic factor, but early detection of breast pathology may improve prognosis. The present study examined the role of health perceptions (Health Belief Model; HBM) in young women's breast selfexamination (BSE). It was hypothesized that cues to action, health motivation, and perceptions of threat (vulnerability, severity), bene ts, and barriers, will predict BSE, but that threat perceptions will be more powerful predictors than bene ts and barriers.
Frequent mammography screening and BSE are considered relevant to the early detection of breast cancer (Baum, Saunder, & Meredith, 1994) , one of the leading causes of premature mortality in many developed countries (Amler & Dull, 1987) . In Britain alone, approximately 94/100,000 women die from this condition, and up to 102/100,000 new cases are reported each year (Quinn & Allen, 1995) . Breast-cancer incidence and mortality rates increase exponentially from around the age of 35 years, peaking between 50 and 64 years (Department of Health, 1999) . Although the risk of breast cancer below the age of 35 is negligible, women who do develop the disease in their 20s and 30s have a much poorer prognosis than women diagnosed at an older age (Kroman et al., 2000) . Younger women with breast cancer are more likely to have lymph-node disease and tumours with a high pathological grading (Walker, Lees, & Webb, 1996) . The poorer prognosis in young women has been partly attributed to delay in detection of breast tumours (Kroman et al., 2000) . Since women aged below 35 years are not routinely invited for screening (The Health of the Nation, 1993a), and mammograms are less reliable at detecting cancer in younger women (Cirket, 1992) , BSE is the only means of discovering breast pathology early in younger females 1 . Indeed, the American Cancer Society recommends frequent BSE in adult females aged as young as 20 years (Vietri, Poskitt, & Slaninka, 1997) 2 . Frequent BSE in young women may become routine over time with positive implications for early detection of breast tumours. To develop effective interventions that promote BSE, it is necessary to identify relevant psychological factors (Champion, 1993) .
The HBM (Janz & Becker, 1984) has been the primary theoretical basis for investigating BSE/screening. A recent version of this framework (see Sheeran & Abraham, 1996) proposes that a woman is likely to adopt preventive behaviour if she feels susceptible to breast cancer (susceptibility), believes that breast cancer is a serious threat (severity), perceives gains in performing BSE (bene ts), sees few costs to practising BSE (barriers), is concerned about her health (health motivation), feels capable of performing BSE (con dence) and is exposed to warnings or prompts to practise BSE (cues to action). These health beliefs purportedly mediate the in uence of socio-demographic and structural variables on behaviour (Conner & Norman, 1996) .
Results of empirical studies have been generally supportive of the HBM (e.g. Champion, 1997; Millar, 1997; Murray & McMillan, 1993) . However, perceptions of threat, and in particular perceived severity, have tended to fare relatively poorly in predicting BSE and screening. For example, Lashley (1987) found that perceived barriers was the best predictor of BSE in 105 women aged over 65 years. Champion (1993) found support for all HBM components in 581 women aged 35-88 years. However con dence and barriers were more powerful predictors than severity and susceptibility. In a study involving 110 nurses aged at least 35 years (Fischera & Frank, 1994) , only barriers, bene ts and health motivation were signi cantly associated with obtaining mammograms. Savage and Clarke (1996) found an association between BSE intentions and selfef cacy, but not perceived threat, in 170 women aged 50-70 years. However, perceived Kanayo Umeh and Joanne Rogan-Gibson 362 susceptibility was related to intentions to have a mammogram. Champion and Menon (1997) identi ed con dence, bene ts, and barriers, but not severity and susceptibility, as predictors of BSE frequency in 328 African American women aged 45-65 years. However, Champion (1990) discovered that perceived barriers, bene ts, con dence, health motivation, and susceptibility, but not severity, predicted self-examinations in 380 women aged over 35 years. Calnan (1984) found that perceived susceptibility was the best predictor of attendance at a class teaching BSE amongst 1679 women aged 45-64 years. Ellingson and Yarber (1997) also observed support for health motivation, con dence, barriers and susceptibility, in BSE amongst 303 women aged over 35 years.
The studies reviewed above focused on older women usually aged at least 35 years, and there are theoretical reasons why the ndings may not generalize to younger women. According to process models such as the Precaution Adoption Process (Weinstein, 1988) and Health Action Process Approach (Schwarzer & Fuchs, 1996) , people rst make assumptions about a threat before considering how to cope. Threat is purportedly a distal antecedent that stimulates outcome expectancy and self-ef cacy considerations. A minimum level of risk must therefore apply before people start to weigh the pros and cons of preventive action and their ability to perform it. Thus, since younger women have a low risk of developing breast cancer (Cirket, 1992) , they may perceive the threat as negligible, and hence see no need to consider preventive measures. In effect, threat appraisals (vulnerability, severity) may be more powerful predictors of behaviour than bene t, barrier and con dence considerations. By contrast, older women, faced with a salient risk, may quickly arrive at a consensus that the threat is both severe and probable, so that appraisals of bene ts, barriers, and con dence, become more relevant.
However, the role of health beliefs may not be that clear-cut. For example, the salience of susceptibility in some studies of BSE/screening in older women (e.g. Calnan, 1984; 1990; Ellingson & Yarber, 1997) may re ect the erroneous belief that regular breast examination in some way 'prevents' breast cancer (Read, 1995) . Alternatively, BSE/screening may be more frequent in women who feel particularly susceptible, based on objective risk parameters (e.g. family history, benign breast disease, age at menopause) (Amler & Dull, 1987) . Furthermore, it is worth noting that a low objective risk in young women may engender a consensus of low susceptibility, while intense publicity about breast cancer mortality rates (Health Education Authority, 1990; The Health of the Nation, 1993a,b) may generate uniformly high severity estimates, regardless of age. Such oor and ceiling effects may limit the capacity of threat perceptions to discriminate between degrees of BSE in young women (Sheeran & Abraham, 1996) .
The present research focused on a sample of women aged 35 years or younger. The goal was to build on previous empirical tests of the HBM, by extending the framework to younger women's BSE. In accordance with the HBM, it was expected that cues to practise BSE, stronger perceptions of the threat of breast cancer, greater perceived bene ts of, and barriers to, BSE, and higher health motivation, would predict performance of BSE. Furthermore, as suggested by process models, it was hypothesized that perceptions of threat will be more powerful predictors than perceptions of bene ts and barriers.
Method

Sample and procedure
Data were collected via a cross-sectional questionnaire survey. Self-administered questionnaires were distributed to 350 women who were either hospital staff at the Chorley and South Ribble National Health Service (NHS) Trust or undergraduate students attending the University of Central Lancashire in Preston. Women who were currently hospitalized for breast cancer were not eligible to participate. Respondents were informed that the purpose of the questionnaire was to assess women's attitudes towards BSE. They were asked to read all the statements carefully and respond as truthfully as possible. All responses were to be treated with con dentiality, and participation was entirely voluntary. Helpful addresses and telephone numbers for breast cancer services, together with a 'breast awareness' information lea et, were also provided. Of the 350 questionnaires distributed, 269 (77%) were returned. Of this number, only women aged 35 years or younger (N 5 178, 66.17%) were eligible to participate.
Measures
A 45-item questionnaire was developed based on Champion's (1984 Champion's ( , 1993 'Health Belief Model Scales for Measuring Beliefs Related to Breast Cancer'. Although this measure has generated high validity and reliability coef cients (Champion, 1993) and received extensive application (see review by Sheeran & Abraham, 1996) , the authors are not aware of any published studies that employed these scales with young women in the UK. Thus, the questionnaire was pilot-tested on 27 individuals (aged 18-58 years, mean age 33 years) to identify and rectify potential areas of language ambiguity or misunderstanding. No such problems were identi ed. Details of the number of items, the internal reliability (Cronbach' s alpha) coef cient, and the mean and standard deviation of each scale are shown in Table 2 . All responses were indicated on 5-point Likert style scales comprising the following options: Strongly Agree (5), Agree (4), Uncertain (3), Disagree (2), Strongly Disagree (1). Responses to each scale were added up to provide an index for that scale.
Breast self-examination. This entailed one question concerning whether or not respondents practised BSE regularly: 'Do you practise breast self-examination on a regular basis?' Respondents could answer 'Yes' (1) or 'No' (0).
Susceptibility. The susceptibility items essentially involved estimating the likelihood of developing breast cancer in the future: 'My chances of getting breast cancer are great', 'My physical health makes it more likely that I will get breast cancer', 'I feel that my chances of getting breast cancer in the future are good', 'There is a good possibility that I will get breast cancer', 'I worry a lot about getting breast cancer', 'Within the next year I will get breast cancer'. Deleting the statement 'I feel that my chances of getting breast cancer in the future are good' increased the Cronbach' s alpha from .60 to .77.
Severity. This scale comprised 12 statements concerning fear of breast cancer, the negative repercussions of breast cancer for their career, marital life, nancial situation,life in general, and the poor prognosis should the disease develop: 'The thought of breast cancer scares me', 'When I think about breast cancer, I feel nauseous', 'If I had breast cancer my career would be endangered,' 'When I think about breast cancer my heart beats faster', 'Breast cancer would endanger my marriage (or a signi cant relationship' ), 'Breast cancer is a hopeless disease', 'My feelings about myself would change if I got breast cancer', 'I am afraid to even think about breast cancer', 'My nancial security would be endangered if I got breast cancer', 'Problems I would experience from breast cancer would last a long time', 'If I got breast cancer, it would be more serious than other diseases', 'If I had breast cancer, my whole life would change'.
Bene ts. The perceived bene ts items had to do with reduced anxiety and detection of lumps from BSE: 'I have a lot to gain by doing breast self-examinations' , 'Breast self-examinationscan help me nd lumps in my breast', 'If I do monthly breast examinations, I may nd a lump before it is discovered by regular health check-ups', 'I would not be so anxious about breast cancer if I did monthly examinations'. However, exclusion of the last statement increased the Cronbach' s alpha from .70 to .85.
Barriers. Perceived barriers were measured with eight items addressing obstacles to BSE such as embarrassment, physical pain, time constraints, ridicule from signi cant others, the sheer effort involved, interference with other activities, and perceived inability to carry out the procedure: 'It is embarrassing for me to do monthly breast examinations', 'In order to do monthly breast examinations, I have to give up quite a bit', 'Breast self-examinations can be painful', 'Breast self-examinations are time consuming', 'My family would make fun of me if I did breast self-examinations' , 'The practice of breast self-examinationsinterferes with my activities', 'Doing breast self-examinationwould require starting a new habit', 'which is dif cult, I am afraid I would not be able to do breast self-examinations' .
Health motivation. Health motivation items assessed dietary habits, compliance with medical advice, consumption of vitamins, regular dental examinations and physical activity, and other efforts to promote their health: 'I eat a well-balanced diet', 'I always follow medical orders because I believe they will bene t my state of health', 'I frequently do things to improve my health', 'I take vitamins when I don't eat good meals', 'I search for new information related to my health', 'I have the recommended yearly physical examination in addition to visits related to illness', 'I have recommended periodic dental examinations in addition to visits for a speci c problem', 'I exercise regularly-at least 3 times a week'.
Cues to action. Respondents were required to indicate from one or more of seven options if they had been prompted to perform BSE in the last 6 months. Items re ected both internal (i.e. physical symptoms) and external triggers (e.g. social pressure): 'No, I have not been prompted', 'Dr./Nurse recommendations' , 'Campaigns, e.g. posters, media (TV, press, radio)', 'Symptoms, e.g. soreness, bleeding nipples, size/shape change', 'Personal experience with breast cancer', 'Family/friends with breast cancer', 'Other? Please specify'. Responses were coded as '0' for the rst option (i.e. no cues) and '1' for one or more of the others (i.e. '0' 5 no cues, '1' 5 cues).
Results
The characteristics of the sample are outlined in Table 1 . The data re ect a young, predominantly Caucasian and white-collar sample, the majority of whom practised BSE on a regular basis. Table 2 shows descriptive data (e.g. means, SDs) for each of the variables. Perhaps most notable is the mean score for perceived bene ts, which suggests that respondents generally acknowledged the value of BSE for early detection of breast pathology. All scales showed good internal consistency.
Correlations amongst variables
A Pearson's r correlation matrix was generated to consider interrelationships between variables and identify cases of multicollinearity (i.e. coef cients in excess of .70) (Bryman & Cramer, 1994) . Table 3 shows that the maximum correlation was .51. Performance of BSE was associated with lower perceived severity of breast cancer (r 5 2 .28, p < .01), greater perceived bene ts to BSE (r 5 .26, p < .01) and fewer perceived barriers to BSE (r 5 2 .50, p < .01). Older age was related to lower severity estimates (r 5 2 .24, p < .01) and fewer perceived barriers (r 5 2 .18, p < .05). Greater perceived barriers were also associated with being from a lower social class (r 5 .15, p < .05). Owing to the signi cant correlations of age and social class with certain health beliefs, it was decided to partial out the in uences of these demographics in subsequent regression analyses. Ethnicity was not analysed because the sample was predominantly Caucasian (82%). Note. All the health beliefs were rated on a 5-point Likert scales; Strongly Disagree (1), Disagree (2), Uncertain (3), Agree (4), Strongly Agree (5). The Min-Max scores re ect the respondent's scores rather than scale extremes. 
Prediction of breast self-examination
A two-step hierarchical logistic regression model was computed to test the hypothesized relationships. A hierarchical approach was used to isolate the unique contribution of health beliefs after partialling out differentials in relevant demographics. Logistic regression was considered appropriate for the prediction of a discrete (i.e. dichotomous) criterion measure (Tabachnick & Fidell, 1996) , in this case practising regular BSE (1 5 Yes, 0 5 No). Age and social class were entered in the rst step, to control for these in uences, followed by HBM constructs in the second step. As shown in Table 4 , Equation 1, the regression containing age and social class revealed a non-signi cant difference between the constant-only model and the incomplete model with both predictors added (model x 2 5 3.2, d.f. 5 2, p 5 .20). Addition of HBM predictors in Equation 2 showed a signi cant difference between the constant-only model and full model (model x 2 and improvement 5 52.92, d.f. 5 6, p < .0001). Both perceptions of severity (r 5 2 .13) and barriers (r 5 2 .26) were independent predictors; lesser perceived seriousness of breast cancer, and fewer perceived barriers to BSE, predicted performance of BSE 3 . The odds ratios indicate that for every unit increment on the severity and barriers scales, the odds of a respondent practising BSE decreased by approximately 8 and 20%, respectively.
Given the importance of perceived severity and barriers, it was decided to examine correlations between BSE and scores on individual items from these scales. The aim was to gain more insight into the speci c barriers and dimensions of severity associated with BSE. Table 5 shows the correlation coef cients. Note. Improvement compares the t of the model at the rst step with the t at the second step. Percentage of cases correctly classi ed are not reported for non-signi cant equations (i.e. the model with predictors is no better than one without). Odds ratios for dichotomous variables (i.e. cues to action) are not directly comparable with ratios for continuous measures. A oneunit change in a predictor re ects the full range for a binary, but not continuous, index (Tabachnick & Fidell, 1996) .
Discussion
The key issues addressed by this paper were whether HBM constructs predict young women's BSE and, in particular, whether perceptions of threat (vulnerability, severity) are more powerful predictors than bene t and barrier considerations. Epidemiological surveys suggest that the risk of developing breast cancer is lower in younger women, especially those below the age of 35 years (Health Education Authority, 1990; The Health of the Nation, 1993b). It was therefore expected that perceived threat would be the critical factor that determines BSE in this group. The present work extends research on the HBM and BSE to younger females most of whom, although not routinely invited for screening, are advised to perform BSE (Vietri et al., 1997) . Diagnosis of breast cancer at a young age is associated with an especially poor prognosis, and early detection of breast pathology is crucial to survival (Kroman et al., 2000) . Results of logistic regression revealed no association between BSE and demographic factors (i.e. age and social class) but provided quali ed support for the HBM. Past research suggests that age may predict cancer screening but not BSE (Champion, 1997; Murray & McMillan, 1993) . However, restricting the age range to younger females (18-35 years) does limit variability and hence the capacity for covariation with other variables.
The negative association between BSE and perceived seriousness of breast cancer is inconsistent with ndings from several studies, which have found no support for severity as a predictor in older women (e.g. Champion & Menon, 1997; Ellingson & Yarber, 1997; Murray & McMillan, 1993) . Respondents who reported high severe estimates tended not to perform BSE, contrary to HBM postulates. Weinstein and Nicolich (1993) suggest that such negative correlations between risk perceptions and simultaneous preventive action re ect accuracy in risk judgements. Thus, those who did not practise BSE on a regular basis felt that breast cancer would be more fatal if they contracted it. This is interesting because BSE may only detect breast pathology; it has not been shown to in uence mortality rates directly (Read, 1995) . However, early detection of breast tumours does result in a better prognosis since benign lumps can be treated before they spread around the rest of the body (Baum et al., 1994; Cirket, 1992) . Respondents seemed aware of this, so that those who practised BSE regularly were clearly less emotionally perturbed by the thought of getting the disease, tended not to believe that breast cancer would be more serious than other diseases, were more hopeful of recovery, and anticipated less adverse consequences for their lives in general (see Table 5 ). The connection between severity and BSE in older women may be complicated by positive screening test results: 'The shock of discovering breast cancer makes many women fear the worst. They think that they will die within months of treatment and some women expect to die during surgery' (Cirket, 1992, p. 134) . In such cases, severity estimates are more likely to be in uenced by medical prognosis rather than BSE history. Susceptibility judgments failed to predict BSE, implying recognition that regular BSE may improve survival odds but does not reduce the probability of contracting breast cancer (Fallow eld & Clark, 1991; Read, 1995) . Given that publicity sometimes equates breast examination with cancer prevention (see Read, 1995) , further research in this area is advised.
Perceived barriers to BSE predicted failure to practise BSE regularly. This is consistent with previous studies that have found strong support for the role of barriers in older women (e.g. Champion, 1993; Champion & Menon, 1997; Ellingson & Yarber, 1997) , although Murray and McMillan (1993) reported no such evidence. Analysis of correlations between individual items and BSE (see Table 5 ) indicated that respondents mainly associated failure to perform BSE with dif culty in starting a new habit, being afraid they would not be able to perform the procedure, and having to give up quite a bit. Most respondents (59%) did not practise BSE regularly, and many may have trouble initiating and maintaining the routine. Ridicule from family members and pain were the least important obstacles. Contrary to expectations, perceived barriers was a more powerful predictor than severity. For every unit increment in severity and barrier estimates, the probability of a respondent performing BSE fell by approximately 8 and 20%, respectively. In effect, failure to practise BSE was associated with stronger beliefs about the seriousness of breast cancer, and even stronger perceived barriers to performing BSE. Lashley (1987) found that perceived barriers was the most important predictor of BSE in women aged over 65 years, and Champion (1993) identi ed barriers as a more potent predictor than risk perceptions in 35-88-year-old women. The negative association between severity and BSE negates the hypothesis that stronger risk perceptions engender more frequent BSE. Despite their low objective risk, it appears that respondents were prepared to perform BSE regularly provided they could successfully overcome their inertia and initiate the procedure periodically.
It was irrelevant whether or not respondents had been prompted to perform BSE (e.g. by physician recommendations, media campaigns), felt susceptible to breast cancer, perceived BSE as effective in coping with the threat, or were concerned about health matters. Table 2 suggests that most participants acknowledged the capacity for BSE to detect breast lumps, which in turn may have helped to stimulate barrier considerations (Bandura, 1989) . Research suggests that younger women solicit BSE information from health-care providers and are prepared to visit a community health unit in this regard (Budden, 1995) . However, their low objective risk may preclude acting directly and immediately on cues to practise BSE. Regarding health motivation, past studies with older women have found associations with BSE (e.g. Murray & McMillan, 1993; Ellingson & Yarber, 1997) , and it is possible that general concerns about health become more relevant with increasing objective risk.
Methodological issues
Cross-sectional designs are unable to delineate temporality or causality between variables. The negative association between severity and BSE highlights this problem. For example, perceiving breast cancer as severe may induce anxiety and denial, reducing the pressure to practise BSE. Conversely, infrequent BSE may produce high severity estimates (Weinstein & Nicolich, 1993) . Biases in self-reported measures are always a threat, and the results must be interpreted conservatively (Conner & Waterman, 1996) . Regular BSE may be falsely reported for reasons of social desirability and, unlike mammography screening, self-reports of BSE cannot be veri ed with medical records. Furthermore, the dichotomous question 'Do you practise breast self-examination on a regular basis? Yes/ No', lacks the precision of interval scales, and the term 'regular' was open to subjective interpretation. Researchers have criticized the practise of not making susceptibility measures conditional on risk behaviour (e.g. 'Within the next year, I will get breast cancer if I fail to practise BSE regularly') (e.g. Ronis & Harel, 1989; Van der Pligt, 1998) . Unconditional measures are more dif cult to interpret and may attenuate predictive power (Ronis, 1992) . The role of susceptibility may also be complicated by differentials in risk factors (e.g. family history, benign breast disease, diet, alcohol consumption) which were not controlled for. However, age was partialled out, given that the older a women gets, the more she is exposed to various risk conditions (Baum et al., 1994) . The cues to action index may have lacked sensitivity since responses to individual items were not coded. The measure was dichotomized to maximize the proportion of respondents who had responded to cues. However, treating each option as a dichotomous 'dummy' variable may have been more productive (Tabachnick & Fidell, 1996) .
Implications
The vast majority of breast cancers are found by women rather than screening procedures (Baum et al., 1994) . The present ndings reiterate the role of perceived barriers in women's BSE. More speci cally, the current study contributes to the existing literature by demonstrating the limited applicability of HBM constructs to BSE in young females. Although research suggests that younger women are at lower objective risk (The Health of the Nation, 1993b), most are acutely cognisant of the breast cancer epidemic (Health Education Authority, 1996; Read, 1995) . Thus, like older women, they may be inclined to adopt necessary detection procedures, provided they consider themselves able to do so. Clinical interventions aimed at promoting BSE need to introduce procedures to help women overcome the most salient obstacles that impede periodic BSE. For example, periodic reminders may assist women in overcoming the inertia of starting a new, and possibly dif cult, habit and possibly help maintain regular self-exams in the long-term. In a study of the effectiveness of supportive coaching as an intervention to foster BSE/ screening, Vietri et al. (1997) found that monthly reminders (e.g. via phone calls, mailing posters, stickers, and messages sent through electronic mail) increased BSE frequency amongst women, most of whom had not previously performed BSE regularly. In the United Kingdom, the emphasis has shifted from encouraging BSE directly to promoting breast awareness (Baum et al., 1994) . However, simply publicising risk statistics and emphasizing the need for BSE/screening (Health Education Authority, 1990) may be unproductive. Overall, the present ndings provide limited support for the HBM as a framework for encouraging BSE in asymptomatic young women. Examining genetic risk and its possible interactions with health beliefs could extend this research. Although young females are assumed to be at a lower risk, this could not be veri ed in the present study since data on the genetic risk status of respondents (e.g. having a family history of breast cancer) were not collected. Further research in this area may help clarify some inconsistencies in the literature and highlight new areas for intervention.
